Background: Guidelines recommend informing patients about the risks and benefits of prostate cancer screening. We evaluated the medical decision-making process for prostate-specific antigen (PSA) testing.
of testing in 71.4% of discussions but infrequently addressed the cons (32.0%). Although 58.0% of subjects felt well-informed about PSA testing, 47.8% failed to correctly answer any of the 3 knowledge questions. Only 54.8% of subjects reported being asked for their screening preferences. An HCP recommendation (odds ratio, 2.67; 95% confidence interval, 1.08-6.58) was the only discussion characteristic associated with testing. Valuing HCP information was also associated with testing (odds ratio, 1.26; 95% confidence interval, 1.04-1.54).
Conclusions: Recommendations and information from HCPs strongly influenced testing decisions. However, most prostate cancer screening decisions did not meet criteria for shared decision making because subjects did not receive balanced discussions of decision consequences, had limited knowledge, and were not routinely asked for their preferences. Med. 2009; 169(17) : [1611] [1612] [1613] [1614] [1615] [1616] [1617] [1618] T HE MAJORITY OF AMERICAN men older than 50 years have been screened for prostate cancer with the prostate-specific antigen (PSA) blood test. 1, 2 However, prostate cancer screening is controversial because there is no convincing evidence that screening reduces disease-specific morbidity and mortality. The European Randomized Study of Screening for Prostate Cancer recently published results suggesting a survival benefit for screening, but the absolute benefit was negligible (decrease in mortality, favoring screening, of 0.7 death per 1000 men after 9 years of follow-up) and could not be easily disentangled from treatment effects. 3 Meanwhile, the simultaneously published results from the American Prostate, Lung, Colorectal, and Ovarian Cancer Screening Trial found no survival benefit for screening. 4 There are considerable data suggesting that treatments for early stage cancers-the targets for screening-may lead to important complications 5 and are only marginally beneficial, especially for men 65 years and older. 6 Given the uncertain benefit for screening and known treatment risks, prostate cancer screening decisions should be guided by patient preferences. Indeed, most professional organizations recommend that the first step in screening should be a discussion between health care providers (HCPs) and patients about the risks and benefits of early detection and treatment so that patients can make informed decisions about whether to be screened. [7] [8] [9] Although previous studies have addressed the occurrence of prostate cancer screening discussions and the quality of screening decisions, most have been conducted in a single health care system or geographic area.
Arch Intern
The National Survey of Medical Decisions (DECISIONS study), a survey of US adults 40 years and older, provides a unique opportunity to characterize patient decision making about prostate cancer screening. The DECISIONS study is the first to systematically assess multiple common medical decisions using a consistent survey methodology and nationally representative sample. In this article, we report on men 40 years and older who faced decisions about prostate cancer screening in the previous 2 years and completed a prostate cancer-specific module in the survey. Our objectives were to characterize the decision-making process and evaluate factors associated with discussing screening before making a PSA testing decision and undergoing PSA testing following a discussion.
METHODS

DESIGN
The DECISIONS study consisted of a random-digit-dial telephone survey of a national probability sample of Englishspeaking US adults 40 years and older. Participants completed a set of screening questions and were then eligible for decisionspecific question modules if they had taken a medical action or discussed taking that action with HCPs for 1 of 9 common medical decisions within the past 2 years. Modules covered decisions related to (1) initiating prescription medications for hypertension, hypercholesterolemia, or depression; (2) elective surgical procedures for knee or hip replacement, cataracts, or low back pain; or (3) cancer screening tests for prostate, colorectal, or breast cancer. Full details of the sampling, instrument development, and data collection methodology are described elsewhere.
14 The institutional review boards of the University of Michigan and Ann Arbor Department of Veterans Affairs Medical Center approved the study.
SUBJECTS
The present analyses focus on subjects who completed the DECISIONS prostate cancer screening module. Subjects eligible for this module had, in the past 2 years, either undergone PSA testing or discussed such screening with HCP but were not tested.
SURVEY INSTRUMENT
The 46 questions in the prostate cancer screening module (available from the corresponding author) addressed subject characteristics (demographic, socioeconomic, and health status); descriptive reports of the decision-making process, including the content and structure of patient-HCP discussions; the types of decision attributes subjects rated as most important to their decisions; the importance of various sources of information that subjects relied on in their decision making; and knowledge of key facts about prostate cancer that a panel of experts deemed that an informed patient should reasonably be expected to know (see "Results" section). Items evaluating the importance of decision factors and sources of information were scaled from 0 to 10, where 0 was least important and 10 was most important.
SURVEY METHODS
Telephone interviews were conducted from November 2006 through May 2007. Subjects were compensated for their participation. From the original list of 10 687 unique telephone numbers, initial screening identified 3420 as having an eligible respondent and 3299 as ineligible, with 2960 numbers of unknown eligibility. Overall, 3010 subjects completed interviews for a weighted cooperation rate of 86.5% and a weighted response rate of 51.6%. Eligible subjects were randomized to complete up to 2 decision modules (to limit respondent burden), with the probability of assignment inversely related to the expected prevalence of each condition. This strategy meant that we oversampled subjects who faced the less frequently encountered decisions. Among the 1302 male survey respondents, 674 (51.7%) were eligible for the prostate module (88.0% reported undergoing PSA testing in the past 2 years) and 375 were randomly selected to complete the survey.
STATISTICAL ANALYSIS
Before beginning the primary survey analyses, we constructed selection, nonresponse, and poststratification weights to permit generalization from this sample to the full population of persons 40 years or older in the United States. We estimated population means with 95% confidence intervals to describe subject characteristics, the testing discussion, decision factors, and information sources using the survey procedures in SAS version 9.13 statistical software (SAS Institute Inc, Cary, North Carolina) to adjust for the weighting and stratification of the sample. For descriptive statistics, we collapsed the 11-point response scales into 4 categories (0-3, 4-7, 8-9, and 10) because data were highly skewed and these categorizations captured most of the underlying variation. However, these variables were modeled as continuous in the multivariate regression analyses.
We used multivariate logistic regression analysis (SAS version 9.13) to assess the associations of subject characteristics with having discussed screening before making a PSA testing decision and to assess the associations of subject characteristics, discussion processes, decision factors, information sources, and knowledge with undergoing PSA testing follow a discussion.
RESULTS
Subject characteristics (weighted estimates) are given in Table 1 . Generally, the majority of the subjects were married, in good to excellent health, with relatively high socioeconomic status and access to health care. Nearly 85% of the subjects reported themselves to be at average or low risk for prostate cancer and more than 90% believed that screening would reduce prostate cancer mortality.
Subjects most frequently cited HCPs as an extremely important source of information about prostate cancer screening (response of 10 on the rating scale), followed by family and friends. The majority of subjects reported feeling very well informed about prostate cancer. However, 92.8% of the subjects could not correctly answer more than 1 of the following 3 knowledge questions:
v Of every 100 men, about how many do you think will die of prostate cancer?
v Of 100 men, about how many will be diagnosed as having prostate cancer at some time in their lives?
v For every 100 times a PSA test result suggests the need for further testing, about how many times does it turn out to be cancer?
Most incorrect responses were in the direction of overestimating risks for diagnosis and mortality and overestimating the accuracy of the PSA test ( 23 .2%], respectively). Men who believed themselves to be at high risk for prostate cancer estimated the lifetime risk to be 44.6% (SD, 26.4%), which is significantly higher than the estimates for men perceiving themselves to be at low or average risk men (P=.001). We also found a significant inverse correlation between feeling informed and correctly answering the knowledge question about lifetime incidence risk (r=−0.17; PϽ.001); correlations with knowledge of lifetime mortality risk and knowledge of the predictive value of PSA were not significant.
Overall, only 69.9% of subjects reported having discussed screening with an HCP before making a decision about PSA testing, including 14.4% who did not subsequently get tested. Table 2 gives the characteristics of the screening discussions. The HCP was more likely than the subject to first raise the idea of getting tested; most of the time testing was presented as part of a plan for regular testing, though discontinuing testing was rarely addressed (4.4%). Few subjects sought second opinions from other HCPs. Almost all subjects reported discussing the pros of PSA testing, though substantially fewer reported discussing the cons of testing. Only 20.6% reported discussing pros and cons of PSA testing and being asked their preference for testing.
Respondents reported that most HCPs had opinions on PSA testing and usually recommended screening. Sub- Abbreviations: HCP, health care provider; PSA, prostate-specific antigen. a Eleven-point response scales were empirically collapsed into 4 categories (0-3, 4-7, 8-9, and 10) because data were highly skewed, and these categorizations captured most of the underlying variation.
jects generally reported that testing was explained well, that the final decision was made together with the HCP, and that their level of involvement in the decision was appropriate, although only 54.8% reported being asked their preference about testing. Subjects who discussed only the pros (86.6%) of PSA testing were almost as likely as those who discussed both the pros and cons (94.9%) to believe that testing was explained well. Nearly 60% of the subjects were extremely confident (response of 10 on the rating scale) in their testing decision.
The factors associated with discussing screening before making a testing decision (either to test or not to test) are displayed in Table 3 . Self-reported health status (good/fair/poor vs excellent/very good) was the only factor in multivariate analysis significantly associated with having a screening discussion.
Overall, 79.3% of those who discussed screening went on to have a PSA test. We looked at the multivariate associations between subject characteristics, discussion processes, decision factors, sources of information, and knowledge on having a PSA test with each domain modeled separately ( Table 4) . The only patient characteristic associated with testing was increasing age. An HCP recommendation for testing was the only discussion process significantly associated with testing. Although not statistically significant, the odds ratio for the contrast between discussing the pros of testing a lot vs no discussion at all was 6.58, with an upper 95% confidence interval of 53.4. Several decision factors were associated with PSA testing, including higher perceived risk for cancer, believing that PSA testing reduced the risk of dying from cancer, and valuing the importance of HCP advice about testing. Valuing the importance of early detection was inversely associated with testing. Valuing information provided by the HCP was associated with testing, while valuing the importance of media information was associated with being less likely to get tested. No knowledge measures were associated with PSA testing.
COMMENT
The DECISIONS study systematically assessed medical decision making in a nationally representative sample of adults 40 years and older. The prostate module characterized the occurrence and content of prostate cancer screening discussions and the characteristics and outcomes of the de- Abbreviations: HCP, health care provider; PSA, prostate-specific antigen. a Eleven-point response scales were empirically collapsed into 4 categories (0-3, 4-7, 8-9, and 10) because data were highly skewed, and these categorizations captured most of the underlying variation. is a disconcerting finding. Only 20.6% of discussions presented both the pros and cons of screening and elicited the subject's preferences for testing. Given that some men may never be aware that a PSA test was ordered, we may have overestimated the proportion of men having any screening discussion, let alone making an informed or shared decision. Prostate cancer screening is considered to be an ideal opportunity for informed medical decision making because there is a lack of randomized controlled trial data supporting efficacy. 17, 18 In addition, decisions for screening and treatment are sensitive to a patient's preferences regarding the downstream consequences of PSA testing, including persistent PSA test-induced anxiety following a negative biopsy result 19 and treatment-related urinary, sexual, and bowel dysfunction. 5 Guidelines from major professional organizations emphasize the need for educating patients about the risks and benefits of screening and treatment and helping them make informed decisions. [7] [8] [9] Ordering tests without accounting for patient preferences obviously undermines the goal of achieving an informed decision.
Being in poorer health was the only patient characteristic significantly associated with discussing PSA testing. Subjects reporting less than very good health were as likely to raise the issue of screening as those who reported very good or excellent health (33.0% vs 31.4%; P=.84). However, HCPs were significantly less likely to recommend screening (70.4% vs 78.1%) and more likely to offer no recommendation (29.1% vs 15.3%) for patients reporting less than very good health (P=.005). This finding suggests that HCPs are aware that guidelines advise against screening when comorbidity and/or age limit life expectancy to less than 10 years. [7] [8] [9] This also suggests that healthier men are being tested routinely without any discussion. However, we still found that more than 80% of subjects describing themselves as being in fair or poor health reported recent PSA testing. Analyses of a linked Medicare-Department of Veterans Affairs database and responses to the 2000 National Health Interview Survey (NHIS) have also documented substantial screening in sicker patients. 1, 20 Apparently, even when screening is discussed, patients may not receive sufficient information to make an informed decision. Studies of prostate cancer screening decision aids, defined as written or audiovisual tools designed to facilitate decision making by informing patients about options and helping them clarify their values regarding decisions for which there is more than 1 reasonable strategy for clinical management, 18, 21 have consistently shown that enhanced knowledge is associated with decreased interest in testing. 10 Braddock and colleagues 22 have explored the theme that a discussion is necessary but not sufficient for achieving informed decision making. They identified 7 key content elements for informed decision making, including discussing the patient's role in decision making; discussing the clinical issue or nature of the decision; discussing alternatives; discussing the pros and cons of the alternatives; discussing uncertainty; assessing the patient's understanding; and exploring patient preferences. While our survey questions did not address all of these elements, we found that a minority of subjects (32.0%) discussed the cons of testing to any degree and only 54.8% of the subjects were asked for their testing preferences-even though 60.1% described a shared decision-making process. Nearly 90% of subjects believed that PSA testing was well explained, and 58.0% felt very knowledgeable (score of 8 to 10 on the rating scale) about PSA testing. However, the poor performance on the knowledge questions at the time of completing the module, characterized by substantially overestimating the lifetime risks for prostate cancer diagnosis and mortality, suggested a potentially inadequate understanding of the clinical issues, or at least a diminution of knowledge retention. We also found that the performance on knowledge questions was inversely related to the perception of being informed. This suggests a barrier to informed decision making, given that subjects may be unaware of their knowledge deficits.
Health care providers initiated the majority of the screening discussions and were highly rated as important sources of information. Indeed, few subjects sought second opinions. Participants in the 2000 NHIS similarly reported that HCPs initiated most screening discussions. 15 Our subjects also reported that HCPs often offered their personal opinions about screening, with the majority recommending PSA testing. A recent physician survey reported that 87% of male physicians 50 years and older endorsed personal screening, which could be an important factor behind screening discussions and recommendations. 23 Among subjects participating in screening discussions, most were satisfied with the decision-making process. More than 80% believed that their level of involvement in the decision was appropriate. Overall, 57.8% were highly confident in their decision, though 64.1% of those opting for PSA testing reported high confidence in their decision compared with only 30.4% of those who did not get tested. The relative lack of confidence in no-testing decisions suggests that these subjects might have been conflicted by their decision, though we did not explicitly measure this construct. Even though prostate cancer screening decision aids have been shown to reduce decisional conflict, 10, 21 fully informing a patient about the complexity of the PSA testing decision could potentially increase uncertainty.
Health care provider recommendations were strongly associated with having PSA testing. The 2003 Health Information National Trends Survey (HINTS) similarly identified HCP recommendations as a highly significant predictor of PSA testing (odds ratio, 236.3; 95% confidence interval, 70.5-791.4). 24 The HINTS analysis also found that involving patients in decisions was associated with testing (odds ratio, 1.76; 95% confidence interval, 1.02-3.03). We did not find that shared decisions or eliciting preferences were associated with PSA testing within the past 2 years; however, we restricted our analysis to subjects who reported discussing screening while the HINTS analysis was based on the entire cohort. We found that higher perceived risk for cancer, belief in the efficacy of screening, and valuing the importance of HCP advice were associated with PSA testing. Curiously, placing more importance on early detection was inversely associated with PSA testing. However, this finding appeared to be mediated by belief in the efficacy of screening. Among those who placed most importance on early detection (response=10), the proportion being tested was 81.1% for those who believed in the efficacy of screening compared with only 44.2% for those who did not. This suggests that respondents who valued early detection did not necessarily believe in the value of PSA testing. Valuing media information was inversely associated with testing, an unexpected finding given that media coverage of prostate cancer screening is often favorable and uncritical. 25 However, only 10.5% of respondents rated media information as extremely important, while 14.5% rated it as not at all important.
The study had several important limitations. The results were susceptible to recall bias because we relied on patient self-report to characterize the testing processwhether and how discussions occurred and their contentand there could be up to a 2-year lag time from the discussing screening to being surveyed. We did not survey HCPs to confirm subjects' reports of screening discussions. However, the proportion of DECISIONS study sub-jects 40 years and older with PSA testing in the past 2 years (49.2%) is consistent with results of other national benchmark surveys that used shorter recall periods. Among men 50 years and older participating in the 2003 HINTS, approximately 44% reported PSA testing in the previous year, 26 and 41.0% of men 50 years and older in the 2000 NHIS reported PSA testing in the previous year. 24 Even though screening discussion might have been less memorable than discussions surrounding medical or surgical therapies, we did find substantial differences in describing the screening discussions among the 129 men who completed both the colorectal cancer and prostate cancer screening modules. For example, 82.1% recalled discussing colorectal cancer screening before testing but only 68.5% reported first discussing prostate cancer screening. In addition, 48.7% reported being asked for their testing preferences in prostate screening discussions compared with only 25.4% in colorectal cancer discussions.
The study sample was largely composed of white, married men with relatively high socioeconomic status. We also restricted the survey to English-speaking subjects who had telephones. Our findings may be less generalizable to poor and minority populations.
The knowledge questions, though based on validated measures, addressed only a limited spectrum of prostate cancer knowledge. We did not ask subjects about the potential downstream consequences of screening, including issues related to biopsies and treatments, that are also considered important for making informed decisions for prostate cancer screening. 27 Another limitation of our survey was that we did not formally assess health literacy, defined as "the degree to which individuals have the capacity to obtain, process, and understand basic health information and services needed to make appropriate health decisions." 28 Although our subjects were relatively well educated, this does not preclude problems with health literacy. A systematic review on the prevalence of limited health literacy suggested that 26% of patients have inadequate health literacy skills and another 20% perform at marginal levels. 29 While literacy was associated with level of education, the prevalence of low literacy was still 11% in studies in the top quartile of high school graduation rates. Patients with health literacy deficits have greater difficulty understanding and recalling complex medical information 30 and are less likely to actively participate in the decision-making process. 31 Investigators have also found an inverse relationship between the overall amount of information given and the proportion that a patient can recall. 32, 33 Therefore, the adequacy of health literacy skills may affect recall and comprehension of information provided in patient-HCP interactions, which has implications for achieving informed decision making; satisfaction, conflict and confidence with decisions; adherence with medical recommendations; and use of screening and preventive services.
CONCLUSIONS
Prostate-specific antigen testing in a randomly selected national sample of men 40 years and older was highly influenced by HCPs. Although respondents generally endorsed shared decision-making process and felt informed, only 69.9% actually discussed screening before making a testing decision, few subjects reported having discussed the cons of screening, 45.2% said they were not asked for their preference about PSA testing, and performance on knowledge testing was poor. Therefore, these discussions-when held-did not meet criteria for shared decision making. Our findings suggest that patients need a greater level of involvement in screening discussions and to be better informed about prostate cancer screening issues. Given the challenges of meeting these expectations in routine clinical encounters, alternative strategies, such as decision aids, need to be considered to ensure a process that engages patients in decision making, provides them with information about alternative strategies, and facilitates the incorporation of their preferences and values into the medical plan. 
